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ABSTRACT 
Code division multiple access (CDMA) mobile communications system 
is a self-interfering system. The spread-spectrum code used uniquely by user 
lets handsets share frequency and time. Otherwise the un-orthogonality among 
the spread-spectrums begets multiple-access interference (MAI) and then 
engenders the notorious near-far effect which will seriously deteriorate the 
system performance. MAI is the main factor of restricting 3G system quality 
and the improvement of capacity. The CDMA system currently running in 
business and having been shaped into norm overlooks the correlation 
relationship among spread spectrums and treats MAI as white noise. In order 
to mitigate or eliminate near-far effect aroused by MAI the power control 
technology is engaged in 3G system. 
In this paper we research the ways to mitigate MAI from the view of 
system theory in DS-CDMA system. The main contribution of this paper is 
summarized as follow: 
1.  We analysis the transmitter and receiver signal model of CDMA 
system.We summarize several kinds of MUD schemes. Their system 
parameter needed when operated, their realization complexity and the 
performance of bit-error-rate are analyzed. Several nonlinear MUD 
schemes are also proposed included successive interference 
cancellation (SIC) detector, parallel interference cancellation (PIC) 
detector, decision feedback detector (DFBD) and semi-blind/blind 
MUD. Numerical analysis about MUD schemes is proposed and 
some valued results are given from the charts. 
2.  Base on the MMSE rule, we present an improvement space-time 














complexity remarkably compared with the classical linear MMSE 
algorithm, further more, the new algorithm can offer stable 
convergence and good detection performance. 
3.  The decorrelating detector can eliminate MAI completely, it also 
needn’t know the signal Amplitude. But it will magnify noise. So we 
propose a new linear multi-user receiver for space-time multi-user 
detection in multi-path CDMA channels which bases on the idea of 
whitening sound ； This receiver consists of a decorrelator 
demodulator followed by an optimal whitening transformation. The 
simulation result shows that. This receiver can outperform both the 
decorrelator and the single-user MF (matched filter) and perform 
similarly to the linear MMSE receiver.  
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